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(54) MEMBER FOR AUTOMOBILE BRAKE AND PRODUCTION METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a member for 
an automobile bral<e, which has no cracking, and has 
satisfactory strength, and a production method therefor. 
SOLUTION: A billet 31 made of an aluminum alloy 
having a composition containing, by weight, 0.3 to 0.8% 
Si, 0.7 to 1.3% Mg, 0.1 to 0.5% Cu, 0.05 to 0.7% Fe, 
0.05 to 0.2% Mn and 0.01 to 0.4% Cr, and the balance 
aluminum with inevitable impurities is subjected to 
extrusion working via a flow guide 23 and a die 24 to 
produce the member for an automobile member. In this 
case, the inner circumferential face 23a of the flow guide 
23 is constituted so as to be separated from the outer 
circumference of the orifice 24a of the die 24 by >20 mm 
to the circumference. Also, the thickness of the flow 

guide 23 is controlled to 5 to 25% of the outer diameter of the flow guide 23. Further, the 
extrusion working is performed at a product rate of 3 to 15 m/min. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Si: 0.3-0.8 % of the weight, Mg:0.7-1.3 % of the weight, Cu:0.1-0.5 % of the weight, Fe:0.05- 
0.7 % of the weight, Mn:0.05-0.2 % of the weight, and Cr:0. 01-0.4 % of the weight are contained. It is 
the manufacture approach of the member for automobile brakes of manufacturing the member for 
automobile brakes by carrying out extrusion of the aluminum alloy which consists of remainder 
aluminum and an unescapable impurity through a flow guide and a dice. While detaching the inner 
circumference of the above-mentioned flow guide 20mm or more around, and constituting it from an 
orifice periphery of the above-mentioned dice to it and making thickness of the above-mentioned flow 
guide into 5 - 25% of the outer diameter of the above-mentioned flow guide The manufacture approach 
of the member for automobile brakes characterized by performing the above-mentioned extrusion at the 
product rate of 3 - 15 m/min. 

[Claim 2] The member for automobile brakes characterized by forming an R= 0.5 -5mm R in each corner 
while it was the member for automobile brakes manufactured by the manufacture approach of the 
member for automobile brakes according to claim 1 and the cross section was a rectangle (you may have 

notching selectively). 

[Claim 3] The member for automobile brakes according to claim 2 which the above-mentioned extrusion 
carries out homogenization heat treatment of the ingot obtained by semi-continuous casting at the 
temperature of under 500-degree-C or more melting point, and is characterized by being made by 
extruding at the product rate of 3 - 1 5 m/min at the temperature of under 500-degree-C or more melting 
point, and quenching by cooling to the temperature of 150 degrees C or less with the cooling rate of 5 
degrees C/s or more with a water cooler immediately after extrusion. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the member for automobile brakes used for an automobile brake, and its 
manufacture approach, in detail, after this invention is manufactured as solid extrudate, drilling 
processing is performed to it, and it relates to the manufacture approach of the member for automobile 
brakes of having the description in the extrusion for obtaining the member for automobile brakes used as 
an oil pressure member of an automobile brake, and its solid extrudate. 
[0002] 

[Description of the Prior Art] Conventionally, drilling processing of the solid extrudate is carried out, 
and the member for automobile brakes used for the oil pressure member of the anti-lock brake system 
(ABS) of an automobile etc. is known. Since reinforcement equivalent to T6 material (it may be written 
as 6061-T6) of 6061 alloys is required, the extrudate of an aluminum-Mg-Si system alloy is used for this 
kind of member for automobile brakes. 

[0003] Moreover, in the extrusion of an aluminum alloy, in order to raise productivity, it is conmion to 
use a flow guide (for it to also be called a **** tool) between a container and a dice, but in order that an 
aluminum alloy may remain in the inner circumference section of a flow guide after extrusion, the irmer 
circumference of a flow guide is set up as small as possible in order to raise the yield. Furthermore, 
since a crack will occur in the comer of a product if the product rate (it is also called an extrusion rate) 
of an aluminum alloy is gathered, the product rate is low set up with 3 or less m/min. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the method of manufacturing the member for 
automobile brakes which prevents generating of a crack certainly and has sufficient reinforcement is not 
yet established, a time — ** and others — (- although the paper is submitted about lowering of the 
extrusion necessary force, or control of a crack in plasticity and processing vol.23 no.256 May, 1982), 
this is consideration to a unique aluminum alloy called aluminum-4%Mg, and, moreover, uses the round 
bar for assessment of critical speed, the manufacture approach of the member for automobile brakes of 
there being no crack and having sufficient reinforcement when an aluminum-Mg-Si system alloy is 
generally used to the member for automobile brakes and it takes into consideration the cross section 
being a rectangle generally — the time — ** and others — it is difficult to be established based on a paper. 

[0005] Moreover, in the extrusion of an aluminum-Mg-Si system alloy, the optimal extrusion conditions 
of the rectangle extrudate which fills reinforcement equivalent to 6061-T6 are specified by the Japan 
Institute of Invention and Innovation disclosure technical report 99-3230. However, about what kind of 
flow guide should be used, it is not clearly shown by the above-mentioned open technical report. As 
mentioned above, if it takes into consideration that it is common to use a flow guide in the extrusion of 
an aluminum alloy for a productivity drive, even if it refers to the publication of the above-mentioned 
open technical report, it is difficult [ it ] to establish the manufacture approach of the member for 
automobile brakes of there being no crack and having sufficient reinforcement. 
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[0006] Then, this invention was made for the purpose of offering the member for automobile brakes 

which there is no crack and has good reinforcement, and its manufacture approach. 

[0007] 

[The means for solving a technical problem and an effect of the invention] Invention according to claim 
1 made since the above-mentioned object was attained Si: 0.3-0.8 % of the weight, Mg:0.7-1.3 % of the 
weight, Cu:0.1-0.5 % of the weight, Fe:0.05-0.7 % of the weight, Mn:0.05-0.2 % of the weight, and 
Cr:0.0 1-0.4 % of the weight are contained. It is the manufacture approach of the member for automobile 
brakes of manufacturing the member for automobile brakes by carrying out extrusion of the alimiinum 
alloy which consists of remainder aluminum and an unescapable impurity through a flow guide and a 
dice. While detaching the inner circumference of the above-mentioned flow guide 20mm or more 
around, and constituting it from an orifice periphery of the above-mentioned dice to it and making 
thickness of the above-mentioned flow guide into 5 - 25% of the outer diameter of the above-mentioned 
flow guide, it is characterized by performing the above-mentioned extrusion at the product rate of 3 - 1 5 
m/min. 

[0008] In this invention, Si:0.3-0.8 % of the weight, Mg:0.7-1.3 % of the weight, Cu:0.1-0.5 % of the 
weight, Fe:0.05-0.7 % of the weight, Mn:0.05-0.2 % of the weight, and Cr:0.0 1-0.4 % of the weight are 
contained, and the member for automobile brakes is manufactured using the aluminium alloy which 
consists of remainder aluminum and an unescapable impurity. Although the presentation of the above- 
mentioned alloy is not specific, it becomes indispensable conditions in order to obtain cheaply the 
extrudate which fills reinforcement equivalent to 6061-T6. 

[0009] Moreover, in this invention, the inner circumference of a flow guide is around separated from the 
orifice periphery of the above-mentioned dice 20mm or more. If a product rate is reduced in order to 
become it easy to generate a crack that spacing of the inner circumference of a flow guide and the orifice 
periphery of a dice is less than 20mm in a hoop direction and to prevent the crack, sufficient 
reinforcement for a product will not be obtained. 

[0010] Thickness of a flow guide is made into 5 - 25% of the outer diameter of a flow guide in this 
invention. If sufficient reinforcement for a flow guide is not obtained as the thickness of a flow guide is 
under the above-mentioned range, but the thickness of a flow guide exceeds the above-mentioned range, 
a product rate as the fluidity of an aluminum alloy [ / near the dice ] fallen and shown below will not be 
obtained. 

[00 11] Furthermore, this invention is performing extrusion at the product rate of 3 - 15 m/min. 
Sufficient reinforcement for a product is not obtained as a product rate is under the above-mentioned 
range, but if a product rate exceeds the above-mentioned range, it will become easy to generate a crack. 
Thus, in this invention, since the presentation of an alloy, the relation between a flow guide and a dice, 
the thickness of a flow guide, and a product rate are set as the above-mentioned range, without 
generating a crack, it is stabilized cheaply and the member for automobile brakes which has good 
reinforcement equivalent to 6061-T6 can be manufactured. 

[0012] Invention according to claim 2 is the member for automobile brakes manufactured by the 
manufacture approach of the member for automobile brakes according to claim 1, and it is characterized 
by forming an R= 0.5-5mm R in each comer while a cross section is a rectangle (you may have notching 

selectively). 

[0013] Since the member for automobile brakes of this invention is manufactured by the manufacture 
approach according to claim 1, it does not have a crack and has the good reinforcement which is about 
6061-Tl . And while a cross section is a rectangle (you may have notching selectively), as for this 
invention, the R= 0.5-5mm R is formed in each comer. The member for automobile brakes needs to 
make a cross section the shape of an abbreviation rectangle around 100mmx50mm, and if an R exceeds 
the above-mentioned range, it will become difficult to apply it to a common automobile. Moreover, it 
can prevent very good that a crack occurs at the time of extrusion by forming an R R= 0.5mm or more in 
the comer of extrudate. Therefore, in the member for automobile brakes of this invention, a crack can be 
lessened further, as a result the yield can be raised. 

[0014] In addition to the configuration according to claim 2, the above-mentioned extrusion carries out 
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homogenization heat treatment of the ingot obtained by semi-continuous casting at the temperature of 
under 500-degree-C or more mehing point, and invention according to claim 3 is characterized by being 
made by extruding at the product rate of 3 - 15 m/min at the temperature of under 500-degree-C or more 
melting point, and quenching by cooling to the temperature of 150 degrees C or less with the cooling 
rate of 5 degrees C/s or more with a water cooler immediately after extrusion. 

[0015] Although the manufacture conditions specified to this invention are not so specific, by adopting 
the above-mentioned manufacture conditions, it is stabilized ftirther and the member for automobile 
brakes which has reinforcement with them can be manufactured. [ there are few cracks and sufficient as 
mentioned above, ] Therefore, in this invention, in addition to the configuration of invention according 
to claim 2, it is stabilized further, and can manufacture, as a result the yield is raised further, and the 
effectiveness that it can provide still more cheaply arises. 
[0016] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with a 
drawing. Drawing 1 is the sectional view showing roughly the whole extrusion equipment 10 
configuration used in manufacture of the member for automobile brakes. As shown in drawing 1 , on the 
bed 11, the extrusion equipment 10 of the gestalt of this operation installs a platen 12 and the main 
cylinder 13, and is constituted. Into the main cylinder 13, the end face section of a stem 14 is inserted 
possible [ sliding ], and this stem 14 extrudes the billet 31 contained in the container 15 out of a platen 
12 through the dice unit 21 shown below. 

[001 7] Drawing 2 is a sectional view which expresses an about 21 dice unit configuration to a detail. As 
shown in drawing 2 , the dice unit 21 is equipped with the flow guide 23, a dice 24, BAKKA 25, and a 
bolster 26 sequentially from the stem 14 side. A stem 14 presses the billet 31 contained in the container 
21 through a dummy block 27, and extrudes the long picture extrudate 32 from a dice 24. Thus, by 
performing drilling processing to the extruded extrudate 32, the member for automobile brakes used for 
the oil pressure member of the anti-lock brake system of an automobile etc. can be obtained. 
[0018] 

[Example] Next, inner skin 23a of the flow guide 23 and orifice 24a of a dice 24 were designed as 
follows, and extrudate 32 was manufactured. The cross-section configuration of the extrudate 32 to 
manufacture was made into the configuration which has an R= 0.8mm R in each comer in the 
100mmx50mm rectangle, as each was shown in drawing 3 . 

[0019] As a flow guide 23, as shown in drawing 4 , it experimented by preparing three kinds of things. 
Namely, the thing in which inner skin 23a has the 200mmx 100mm abbreviation rectangular section in 
which the periphery of orifice 24a and the minimum were also detached 25mm, and were formed (a). 
That in which inner skin 23a has the phi200mm circular cross section in which the periphery of orifice 
24a and the minimum were also detached 40mm, and were formed (b). And what has the 130mmx80mm 
abbreviation rectangular section formed so that inner skin 23a might always separate 15mm with the 
periphery of orifice 24a (c) was prepared. 
0020] Example [0021] 
A table 1] 



S i 


Mg 


Cu 


F e 


Mn 


C r 


A 1 


0. 60 


0. 90 


0. 30 


0.20 


0.10 


0.20 


mn 



[0022] Semi-continuous casting of the aluminium alloy of the presentation shown in a table 1 was 
carried out, ingot making of the billet 31 was carried out, homogenization of 5 hours was performed at 
the temperature of 500 degrees C, and the extrudate 32 which has the cross-section configuration shovra 
in drawing 3 on the manufacture conditions shown in manufacture No. 1-3 of a table 2 was fabricated. 
After quenching by cooling to the temperature of 1 50 degrees C or less with the cooling rate of 5 
degrees C/s or more with the water cooler which is not illustrated immediately after extrudate 32 passes 
a platen 12, the tension test was performed as T6 temper after tempering processing of 180 degree-Cx8h. 
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0023] 
A table 2] 



SliiN o. 










as (a) #^ 


500^ 


3in/inin 




@3 (b) 


500% 


lOm/min 


3 (Htfe^S) 


as (b) #fii 


500*0 


1 On/mi n 


4 (lt»0f1) 


BIS (b) 


soot 


2in/inin 




03 (b) #119 


500*0 


1 601/01 in 


6 (tt&ms) 


ms (c) 


500°C 


5m/inin 



[0024] Although the test result was shown in a table 3, each member for automobile brakes as an 
example manufactured on the manufacture conditions of manufacture No. 1-3 satisfied the value of 
standard of 6061-T6 material, and there was also no generating of a crack in a comer in an appearance. 
[0025] 

A table 3] 

















*u 


345 MPa 


320 MPa 


14% 


O 


mm 2 




340 IPa 


320 MPa 


14% 


o 






300 MPa 


280 MPa 


15% 


o 






250 HPa 


230 MPa 


17% 


X 






280 HPa 


260 HPa 


16% 


X 






340 HPa 


320 HPa 


14% 


X 


6061-TI«- 

mm 




265 WPa 


245 MPa 


10% 





[0026] DC casting of the aluminium alloy of the presentation shown in the example of a comparison and 
a table 1 was carried out, ingot making of the billet 31 was carried out, homogenization of 5 hours was 
performed at the temperature of 500 degrees C, and the extrudate 32 which has the cross-section 
configuration shown in drawing 3 on the manufacture conditions shown in manufacture No. 4-6 of a 
table 2 was fabricated. After quenching by cooling to the temperature of 150 degrees C or less with the 
cooling rate of 5 degrees C/s or more with the water cooler which is not illustrated immediately after 
extrudate 32 passes a platen 12, the tension test was performed as T6 temper after tempering processing 
of 180 degree-Cx8h. 

[0027] Although the test result was shown in a table 3, neither of example 1 of a comparison of 
manufacture No.4 which made the product rate 2 m/min was enough as tensile strength and proof stress. 
Moreover, in the example 2 of a comparison of manufacture No.5 which made the product rate 16 
m/min, the crack occurred in the comer and it became a defective. Furthermore, also in the example 3 of 
a comparison of manufacture No.6 which set spacing of inner skin 23a of the flow guide 23, and orifice 
24a of a dice 24 to 15mm in each part, the crack occurred in the corner and it became a defective. 
[0028] By the above experiment, as for spacing of inner skin 23a and orifice 24a, it was desirable to 
detach at least 20mm to a hoop direction, and the product rate was understood that considering as 3 - 1 5 
m/min is desirable. Moreover, although it is not the matter checked in the above-mentioned experiment, 
the thickness of the flow guide 23 is understood that it is desirable to carry out to 5 - 25% of the outer 
diameter. Sufficient reinforcement for the flow guide 23 is not obtained as the thickness of the flow 
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guide 23 is under the above-mentioned range, and if the thickness of the flow guide 23 exceeds the 
above-mentioned range, the above product rates will not be obtained. 

[0029] furthermore - although the presentation of the aluminum alloy shown in a table 1 is not specific 
- Si: - 0.3 - 0.8 % of the weight, Mg:0.7-1.3 % of the weight, Cu:0.1-0.5 % of the weight, and Fe: - in 
0.05 - 0.7 % of the weight, Mn:0.05-0.2 % of the weight, and Cr:0.01-0.4 % of the weight, many things 
may be boiled and you may change. If ingot making of the billet 3 1 is carried out with the aluminium 
alloy of such a presentation, the extrudate which fills reinforcement equivalent to 6061-T6 can be 
obtained cheaply. 

[0030] Moreover, although the R= 0.8mm R is formed in the comer of extrudate 32 in the above- 
mentioned example, by forming an R= 0.5-5mm R in the corner of extrudate 32 in this way, a crack can 
be lessened further, as a result the yield can be raised. As mentioned above, in this example, if the 
extrudate 32 of the aluminum-Mg-Si system aluminium alloy in which it is satisfied with of the value of 
standard of 6061-T6, and an exterior does not have a problem, either is a total, the member for 
automobile brakes can be offered cheaply. 

[0031] In addition, this invention is not limited to the above-mentioned example and the gestalt of 
operation at all, and can be carried out with various gestalten in the range which does not deviate fi*om 
the summary of this invention. The various numeric values specified in the above-mentioned example 
For example, the billet temperature of 450 degrees C or more (extrusion temperature), Under the melting 
point, at the tempering temperature of 1 70-200 degrees C, in 2 - 24 hours, many things can be boiled 
and it can change, especially the desirable range in the above-mentioned numerical range Si: 0.4-0.8 % 
of the weight, Mg:0.8-1.2 % of the weight, Cu:0. 15-0.4 % of the weight, Fe: - it comes out for 8 to 18 
hours at the billet temperature (extrusion temperature) of 480-520 degrees C, and the tempering 
temperature of 170-180 degrees C 0.05 - 0.5 % of the weight, Mn:0.05-0.15 % of the weight, and 
Cr:0.05-0.35% of the weight. 

[0032] Furthermore, the effectiveness which forms the above Rs in a comer is similarly generated, when 
the cross-section configuration of extrudate has rectangular notching selectively so that it may illustrate 
to (A) - (C) of drawing 5 . In addition, the arrow head in drawing expresses the comer which should 
form an R. Moreover, the configuration of notching may not necessarily be a rectangle. 



[Translation done.] 
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%. Mg : 0. 7-1 . 3M%. Cu : 0. 1-0. 
5a*%. Fe : 0. 05—0. 7M%. Mn : 0. 

05-0. 2tt«%, Cr : 0. 0 1-0. 4fil%?: 

50 #WL. mimv\~^jmf^<^m-tmii^htsihr 
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(3 

3 

6 0 6 1 -T6ffli^)3lJS2:?»>t:-r«'aitt2:^tctll. 

[00 0 9] ^^v:. :^%mZ'i±. yo-:ff^ FcOrtiSS: 
IMi-f-^ ^<^* 'Jy^ X!fmi)'^mWI>Z 2 0 minUl±Si 

t £7)iaPi^^'^*-(6lt 2 0m mlil|*|T'S>l. tS'lixA^m 

$-»i-|.tS?faC^:«-'5r5$-g*>'#';>*i.=5rV^. 10 
[0010] *^BBt1i. 7 n-;<f-f 5r 7 D- 

:<r'f H<7)}'Mi<05~2 5%t LTt^^S, ya-yff^ HcO 

[0011] mz. *^HBT'{i, ifai*PXSr3-l 5m 

^^Bflt'ti. 7D-;!/M Kh^^Xfc 

tig^L-CV^|,^^i^. 6 0 6 1 -T6fflicO^»^5^S 
Sr^rri.ii)$7'U-^ffllS5*JS:. 

[0012] M«JS2ietiio%Hfl{i. w«« 1 lesjtoa 

x?:^Lxhj:\^) x'h^tmz^nmzR=o. 5- 

5mmcr,r-/l'tm^^ilt:Zti^mtLX\'^h, 30 

[0013] :^m(ommyi'-^mmii. mm 

^<6 06 l-TlgSiO^»^r3fijKS-^rLT^-^.i.. t 

*iiBB{i, mmij^um mm^z^x^r^ix 

iiJ:\^) X'hhtmz^nmzR=0. 5~5mmOT 
1 0 0 mmX 5 0 mmmtkCOf^^lrm^ttl'Jl^mti^h 

*) . r-;i^±ie®iiSrSi. s t a«i$'^co3affl 

±<r>T-)\^^m&i-6zti,zx*), WiiiMxmiz»\titfi 40 
^•t^ff)i:mit>xmm±-tiztm'^&. 
X. ^mM<^mmyu-^mmx'ii, -im^^!'- 
^:<L-c. m^^xiipm*)^\^±^^&ztm'^ 

[0014] fB*«3ie«!<o^BM, w*ja2ie«<^<i 

mm: 5 0 orj.xhii^}i<7)iast'fe)K^tsfe«ia 

5 0 ^'QX^mJ^^<nim.X'3- 1 5 m/m i ncOjg 
B°a5SJgTlf Ltii t , Lai Lilf^tCTK^^^atCT 5 'C/ 

si.xJi<^?ftaisst'i 5o-cwT<7)ias^t-}$aL-cM so 



!^ra2 0 0 2-3 17 255 
4 

[0015] imfAzm.\.tMmmi^inmtWi^ 
I.. t^oT, *^HflT'(s> f»5i<3a2iesioi6H8«iiB£t 

[00 16] 

WtciK-rWrSllt-S) I. . H 1 (cin-r J: 3 . ^Hiitoje 

®«offaiSnijiai o«±. i±i,zryT> 1 2 
&z^±j^'j>':J^i 3^mimxm&^tix\<^i. ±y 

u 1 3 >!.r A 1 4 (Dmms^ii^mm^mzi^ 

Il«)$flf0 t'U h 3 1 miZT^if^ X:J.=i yh2li: 

jVLTT^i^yi 2J'Kif Lffi-t. 
[00 17] ia2(i, h2 l3fi»(7)ffi^$: 

- y h 2 1 <i, XtA 1 4ffll*»(i>)l(lt=, 7D-;iy-f H 2 
3, y-^X24, >'N'>y;!?-2 5, ^^)VX9-2ei^t 
X\>^h. XtA14«, 3>'t-^2 lrt^^lRSSS^^/it' 
^•y^31^:5^5-7'D.y:?27S•tn■LTffEL, 

X2 4*>^>;SR:Sri<Pffitt3 2^jf Ltilt. ^cOj:3tct 
Tff Lai$ii/::ffai«3 2tC5^S>(tJDl^]5fe-r::tt3J: 
oT, gS)$<50ryf-n y:?7'k-^i^Xf-Aco?ftffigp 

«^j=ttfflts giiST'u-df fflsms-fii. • t 

[00 18] 

[HJtW] ^KiZ. yvi-if-^ H2 3«F*j^ffl2 3a, R 
J/. r^x2 4co:^Uy ^x24a^:aTcr)Xol,zim 

wms2^mtuz. mtthwms2mm 

jma. \>^-mijm3iZ7^-tXolZ. 100mmx50 
m m<Oft:frje-C#^SP t R = 0 . 8 m mff)T~)U^^i- 

m^t It:. 

[00 19] ya-^-i K2 3fcLT{i. ll4C^-rJ: 
diz3mi<^h<7)mMlxmi:n^t:. i^j:hib. 

rtJ^ffi 2 3 a U 7 -f X 2 4 a ffi^m b gfiT' t 2 5 
mm^LTJ^^^ilf^2 0 0mmX 1 0 0 mmcOBg^glfr 
mmm^^thh<r) ( a ) , rt;giS2 3 a*^^ ij 7 -f ;^ 
2 4 aCOJI-Jf t ftfKT' t40mm8ILTm$iX7t:<^.2 
0 0mm^0TOBf®Sr*-ri>i>O (b) , rti^ffi 
2 3 ajip'jf 'J 7 -f ;^ 2 4 a<m^ t ^{C 1 5 mmfiitl) 
J: 3 izm^^tlfc: 130mmX80m mffM^ljimm 

[0020] m&m 
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[0021] 



S i 


Mg 


Cu 


F 9 


Mn 


C r 


A 1 


0. 60 


0. 90 


0.30 


0.20 


0.10 


0. 20 
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6 

ST 1 5 0 'COTO^S^ T-?$a-r S t T'M# AixSr 

tlx. ^\mmt:ff^t:, 
[0023] 
[tS2] 



SitNo. 


XA 








B3 (a) *flB 


50(rc 


3in/fnin 




(b) 


500^ 


lOm/min 


3 (Sltfe0l3) 


03 (b) #R9 




lOni/inin 


4 (Ittt^D 


@3 (b) *m 


soot 


2in/inm 


5 (ik««2) 


03 (b) #ra 


soot 


IGn/aiin 


6 (itR^S) 


OS (c) #eg 


soot 


Sn/nin 



[0024] ^3 tcSCiiJg*S-S^-r*»\ iSiiN o . 1 ~ 20^1. WiCfcV^-Cli^gStcffJitOlBfet =5:*>o;t. 

3o^jt^fr-C'S3tt^>:jiS6Wt ixcommru-^ [ o o 2 5 1 



















345 MPa 


320 MPa 


m 


0 




*L 


340 MPa 


320 MPa 


14% 


0 




«L 


30O IPa 


280 MPa 


m 


0 






250 HPa 


230 MPa 


m 


X 






280 ypa 


260 KPa 




X 






340 iSPa 


320 HPa 


14?; 


X 


6061-Tltf 

mm 




265 KPa 


245 MPa 


m 





[0026] ]mm, » 1 iZTPt^fS-coTfii-^j^-^ 
^iDcmmixfi-yhs iri&mt. 5oo°cioffl 
&x-5^coi^nimm^:n^\ m2<r>wmtio. 4- 

6 tc^-rSJt^fr-CH 3 UTtHraaJBttS-^-rSffHi 

^32i)mUz. #aitt3 2*Jr7x>'l 2 2:JiigiL 

J^aiaST' 1 5 o-cWTtorSjg^T-J^aitS T'j^# 
[0027] m^zMM^^^Tpi-^K mffwm^: 2 m 

/mint LfcSjiN o . 4 ojtisM 1 xii. mmm^ 

RxmM<mz%jyx'ii^j:i}-'^tz. ttz, m&m^^i 

6m/nii nt L^wSiiNo. 5ff)imm2X'ii. ASi 
izWxm^LX^S:Shb^j:^t:, mz. ya-/f^ H 
2 3 2 3 a i: rJ^'f X 2 4 c7) jf i; 7 ^ 2 4 a fc 

iOSIl$r#gi5t'l 5inintL^v:i!|jSNo. 6<^JtSS<?iI3*50 



[00 28] KLhc7)||®^(Cj:>). I*l)flffi 2 3 a t U 7 
-f X 2 4 a i: <r>^mii^1]^l<Z'J'^^j:< i: {, 2 0 mmgrr 
^i:*sai L<. S[rfii)a[««3~l 5m/mi nfc-f* 

ix^c»JST{i^v^*\ 7o-/f-( \i2 3<om^ii^(09\- 

I. . 7 D-;^'^ F 2 3 C7)|?$ *5±i2iEH*)lT'*> 1. 1 7 
o-;<f^ H2 3tC3£:)^^54SA<#A>n-f, 7D-;y'f H 

[0029] Mt, ^ 1 t^L^cT/PS-'^ix-^^iOffl 
««i#^W^t«0T'*l=5rV^*\ Si : 0. 3~0. 8M 
m%. Mg : 0. 7-1 . 3M%. Cu : 0. 1~ 
0. 5fia%, Fe : 0. 05~0. 7ftl%, Mn : 
0. 05-0. 2*«%, Cr : 0. 01~0. 414 
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(5) 



002-3 17255 



8 



- r^A^^t-h'l^-y b 3 1 Srit^tiXJf . 6 0 6 1 

-T 6 mmf^mtztwiiimmizn?> z t ifix- 
[ 0 0 3 0 J . m^mx'\m\^m 2(onmz 

R=0. 8mmff)7-)Ut:B^tX\>''ht^, Zcr>J:olC 
ffaj«3 2<7)ftS5CR=0. 5-~5mmCr)T-)i-^miS. 
t^ZtizX-^X, -mmir.i'>^j:< iXM^^Xii^^ 
i'Oi:0\±^-ti>Zbi}-X'^h. iy±c7)J:ptc, *^St 

mx-ii. 6 0 6 1 -T6mmi:m&L9m±.i>fs\m 

cO^rl-'A 1 - Mg-S ii^r/P5->^A^^<^i¥tt}W3 

2Sr, m^^xitmMyi^-^mummiz^^i-i 

Zttl^X'^h. 

[ 0 0 3 1 1 ^fe. :^wm±timmmRx/mm<7)mm 

^mmiza \.-^xm^ (mmx-msi-i z t . 
mm. ±mmmmizm^ifi^m.mii, b-u-yha 

1 7 o~2 0 o'cizx 2-^-2 4m^<r>mmx'm^i,z^w 
thztt/^x'^ . ±imimm<^'p-mizmt u^m^ 

ti, S i : 0. 4-0. 8aM%, Mg : 0. 8- 1 . 
2MA%. Cu : 0. 1 5-0. 4a»%, Fe : 0. 
05-0. 5SS;%, Mn : 0. 05-0. 1 5S* 
%, Cr : 0. 0 5-0. 3 5*4%, t'U-yhjaS 
(fltUzBS) 4 80-5 2 0"C, M^ML-iaSl 7 0- 
l SO'CtTS— 1 8B#|1, X'h^. 



[0032] tfcWiz. nmzm^<OJ:o^j:T-)\^im 

m-hmu. wmmmmtK ii5<7) (a) - 
( c ) mnk-ti X 0 izmmzmt^^xi^-r^m 

-^^zimmiz^ti. m^zm^^mi. r- 

imi] mtmcowmi]mx'mm^ixhwtiiMJjm<D 
^im&^m-tmmmx'h^. 

mmizm-rmmmThi. 

[13] ^(^tuiiij.msx'm^timmmmm 

mmwMmx'hh. 

im4] mmmmitm\<r)mijmx'm^tihxM 
mmm^-mmmx'hi. 
[05] 7-/\^cr>mis.ti^^j:mcowtiittmmmm 
mtimmmx-hh. 

1 o-ffasjpx^ffl 

14-XtA 
2 3 "7D-y/-^ H 

2 3a -rtJSffi 

31-t'P>yh 



1 2--7'y'ry 



2 l -^J^-fXi- yh 



24--:?''fX 



3 2-ffaj« 



[HI] 



[02] 



1 0 



/ 

21 15 31 14 




[03] 



32 



\6~ 1110 ^ 


/ 


\ao.fi 


5 



too 



25 I 

r 



X 



(a) \ ^23a 
2^ 














i 1 







130 



23a 



(c)\ 23a 
24a 
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(6) 
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(A) 



(B) 



(C) 



1115] 



/ \ / \ 



(51) Int. CI. 7 
C 2 2 F 1/00 



630 
694 



«:S«B«ISffilg5TBll#3-f ffiSli^ 



F I 

C 2 2 F 1/00 



630A 
694Z 



F:J'-A(##) 4E029 AA06 
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